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REMARKS 

Claims 1, 3-8, 1-16, 19-20, 36-37 and 52-63 are pending. Claims 1 and 52 have been 
amended to recite a fermentation medium consisting essentially of chemically defined constituents, 
wherein the amount of complex carbon and/or nitrogen source is at most about 10 % of the total 
amount of carbon and/or nitrogen . The amendments are supported in the specification at least on 
page 5, lines 3-14 and page 6, lines 6-16. The specification has also been amended to correct 
typographical errors. Thus, no new matter is added. 

The Office has maintained all rejections previously made. Applicants address each 
rejection in view of the amended claims. Applicants also respectfully request reconsideration and 
allowance of the pending claims, as amended, in light of the remarks presented herein. 

Rejections under 35 U.S.C. § 1 12 

Claims 1, 3-8, 15-16, 19-20, 36-37 and 52-63 remain rejected under 35 U.S.C. § 1 12, 
second paragraph, as allegedly being indefinite. In particular, the Office suggested clarification on 
what the fermentation medium encompasses. To expedite prosecution, Applicants have amended 
claims 1 and 52 to indicate that the fermentation medium consists essentially of chemically-defined 
substituents, wherein the amount of complex carbon and/or nitrogen source is at most about 10 % of 
the total amount of carbon and/or nitrogen. 

The term "fermentation medium consisting essentially of chemically defined 
constituents" is clear and definite from the specification. In particular, the terms "chemically 
defined" constituents, and "complex" sources (i.e., "complex raw materials" or "complex media") 
in reference to culture medium are well-known to those skilled in the art. Thus, it is clear what the 
fermentation medium encompasses. 

As indicated in the specification, complex media have a chemically undefined 
composition due to the fact that the ingredients contain many different compounds , and have a 
variable composition due to seasonal variation and differences in geographic origin. Typical 
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examples of complex raw materials functioning as complex carbon and nitrogen sources are corn 
steep liquor, yeast extract, soybean meal, cotton seed meal, and molasses. (Specification at 5:14- 
23). Other examples of complex media which are formulated using ingredients of natural origin are 
blood and meat extracts. (See e.g., "Traders' Guide to Fermentation Media Formulation, at page 2, 
copy attached at Exhibit 1 for the Examiner's convenience). 

In contrast, chemically defined media are compounds having precisely defined 
proportions, and thus can be characterized chemically. For example, chemically defined carbon 
sources include but are not limited to simple sugars, starch, inulin, glycerol, vegetable oils, 
hydrocarbons, alcohols, organic acids, and the like. Chemically defined nitrogen sources include 
but are not limited to urea, ammonia, nitrate, ammonium salts, amino acids, and the like. 
(Specification at 8:18-9:6). Because Applicants have clearly defined what the fermentation medium 
encompasses, the claims are definite. Applicants therefore respectfully request that this rejection be 
withdrawn. 

Rejections under 35 U.S.C. $ 103 

Claims 1, 3-8, 15-16, 19-20, 36-37 and 52-63 remain rejected under 35 U.S.C. § 103(a), 
as allegedly being unpatentable over Hogye et al (Derwent 1987-357537), in view of Bovenberg et 
al (U.S. patent 5,731,163 [sic]), and Microbiology, fourth edition (Pelezar et al, pages 853-856). 
The Office rejected Applicants' arguments that there is no motivation to combine the references 
teaching a fermentation medium of complex raw material because "applicant has not clearly defined 
what his fermentation medium encompasses." (Office action, page 2). The Office also indicated 
that Microbiology, page 855, step 5, teaches a chemically defined medium for the production of 
penicillin. Applicants must respectfully disagree, and address the rejection in view of the amended 
claims. 

As previously indicated, claims 1 and 52 have been amended to recite a fermentation 
medium consisting essentially of chemically defined constituents, wherein the amount of complex 
carbon and/or nitrogen source is at most about 10 % of the total amount of carbon and/or nitrogen. 



sd-233816 



Application No.: 09/982,474 



11 



Docket No.: 246152012710 



Unlike the invention, none of the references alone or in combination, teaches a fermentation 
medium consisting essentially of chemically defined constituents. Thus, even if combined, the 
combination fails to teach all the elements of the claimed invention (i.e., large scale P-lactam 
production using a fermentation medium consisting essentially of chemically defined constituents). 

Hoyge et al. only suggest small scale production using complex media. As indicated in 
the Hoyge patent and in an English translation of the first two examples in the Hoyge patent (copy 
attached at Exhibits 2 and 3, respectively), the fermentation medium comprises primarily peanut 
flour and corn steep liquor (i.e., first two constituents listed in each example), each of which is a 
complex medium and comprising over 50 % of the medium. Furthermore, the Hoyge patent teaches 
a small scale production of up to 1 m 3 . (See, Hoyge patent, examples). In contrast, claim 1 
specifically recites a fermenting step on a volume scale of at least 10 m. 

Bovenberg et ah also teach a small scale production using complex raw materials. 
Example 1 for instance teaches the inoculation of adipoyl-7-ADC A producing transformants in a 
seed medium consisting of (g/L): glucose, 30; cotton seed meal, 10; corn steep solids 20; 
(NH4) 2 S0 4 , 20; CaC0 3 , 5; KH 2 P0 4 , 0.5; lactose, 10; and yeast extract, 10. Cotton seed meal, corn 
steep solids and yeast extract are complex medium, which comprises about 40 % of the seed 
medium. One mL of the seed culture was used to inoculate 15 mL of production medium (i.e., a 
small scale production). 

Furthermore, the Microbiology reference fails to teach a chemically defined medium. 
Contrary to the Examiner's assertions, the reference at page 855, step 5, referring to the "addition of 
chemicals to the medium which served as precursors for synthesis of penicillin" does not refer to a 
chemically defined medium. First, the composition of the chemicals added to the medium for the 
synthesis of penicillin is undefined. Second, Figure 40-4 at page 856 of the Microbiology reference 
teaches the industrial manufacture of penicillin using a medium of corn-steep liquor , lactose, salts, 
and other ingredients that are not chemically defined. Corn-steep liquor is a complex material of 
chemically undefined composition. (See e.g., specification at 5:19-23). 
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Because none of the references teach a fermentation medium consisting essentially of 
chemically defined constituents, the combination would only teach large scale (3-lactam production 
using a fermentation medium composed of complex raw material such as corn steep liquor. 
Furthermore, there is no reasonable expectation of success that a fermentation medium consisting 
essentially of chemically defined constituents may be used for large scale P-lactam production. As 
indicated in the specification, the product yields which would be obtained using chemically defined 
media on an industrial scale were typically considered to be substantially lower than those obtained 
using media containing complex raw materials. In addition, high-producing microbial strains which 
have been developed for industrial processes in complex media were suspected not to retain their 
good performance in chemically defined media. (See, Specification at 2:34-3:7). 

Based on the above, the claims are nonobvious. Thus, Applicants respectfully request 
that the rejections under 35 U.S.C. § 103 be withdrawn, and the claims be passed to allowance. 
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In view of the above, each of the presently pending claims in this application is believed 
to be in immediate condition for allowance. Accordingly, the Examiner is respectfully requested to 
withdraw the outstanding rejection of the claims and to pass this application to issue. If it is 
determined that a telephone conference would expedite the prosecution of this application, the 
Examiner is invited to telephone the undersigned at the number given below. 

In the event the U.S. Patent and Trademark office determines that an extension and/or 
other relief is required, applicant petitions for any required relief including extensions of time and 
authorizes the Commissioner to charge the cost of such petitions and/or other fees due in connection 
with the filing of this document to Deposit Account No. 03-1952 referencing docket no. 
246152012710. However, the Commissioner is not authorized to charge the cost of the issue fee to 
the Deposit Account. 

Dated: December 15, 2004 



Respectfully submitted, 




Emily C. Tongcoj 

Registration No.: 46,473 
MORRISON & FOERSTER LLP 
381 1 Valley Centre Drive, Suite 500 
San Diego, California 92130 
(858)314-5413 
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compounds usually closely re 1 >^ ' the form in 
tthich they will ultimately be\ < -fated in the 
cellular material. 



energy source in wa' 

Final pH 7.4 to 7.6." J ^ medium (pH 5 - 5.5) add 
6 ml of IK H2SO4 per liter of final medium. 
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The microbial environment is largely 
determined by the composition of the growth 
medium. Media are generally formulated for 
specific purposes. A cultivation medium is 
designed to support active growth whereas a 
storage medium is used for its ability to sustain 
viability under conditions unfavorable for 
growth. An enrichment medium is used to 
enhance the growth of a particular species in the 
presence of other contaminants. Differential 
media are used in the identification process, and 
media for determination of physiological 
properties are generally used to study microbial 
metabolism (2). 

Often a culture medium is prepared using 
pure compounds in precisely defined proportions. 



Media of this type are called synthetic or defined, 
and examples are shown in Table 1. Alterna- 
tively; media can be formulated using ingredients 
of natural origin which are not completely 
defined chemically, such as blood, meal extracts, 
molasses, and cottonseed flour. These are 
referred to as complex or natural media and 
some examples are shown in Table. 2. 

Defined media are usually preferred for 
research since they permit one to determine the 
specific requirements for growth and product 
formation by systematically adding or 
eliminating chemical species from the 
formulation. Other advantages of a defined 
medium include its reproducibility, low foaming 



1. Fermentation Media Formulation 



1.1. Introduction 



It is generally accepted that fermentation 
media development is a mixture of art and 
science. The scientific basis rests with those fun- 
damental biochemical aspects of microorganisms 
which arc general to large groups of species. The 
art is required when the specific biochemical 
details of the species of interest are unknown. 
Success or failure then rests on the 
microbiologist's experience and judgement to 
. experimentally determine the environmental 
conditions which best allow the microorganism to 
express the biological characteristics of commer- 
cial importance. 

Two nutritional factors essential to microbial 
activity are 1) a source of energy for cell meta- 
bolic processes, and 2) a source of materials 
from which cellular matter and products can be 
synthesized. Microorganisms can obtain energy 
from their environment in a variety of ways. 
Some algae, photosynthetic bacteria, and proto- 
zoa utilize solar radiation for this purpose and 
are termed phototrophs . Most microorganisms, 
however, use the energy stored in the chemical 
bonds of various compounds and are called 
chemotrophs , Chcmotrophs can be subdivided 
into lithotrophs and organotrophs depending on 
their ability to utilize inorganic and organic 
material as an energy source. The means by 
which carbon is assimilated provides another 
basis for classifying microorganisms. Autotrophs 
only require carbon as C0 2 while heterotrophs 
require carbon in more complicated molecular 
forms (1). The microorganisms of greatest 
commercial importance are the heterotrophs (1). 

The second nutritionalfactor is the require- 
ment for sources of all the elements (C, H, 0, N, 
P, S, K, etc.) that will be combined in various . 
ways to form cellular material or products. Some 
microorganisms can utilize elements in the form 
of simple compounds while more fastidious 
species require their nutrients as more complex 
compounds usually closely related to the form in 
which they will ultimately be incorporated in the 



Table I 

Defined Media Used in Laboratory Studies 

Davis Medium (3) 
Suitable for enteric fermentative microorganisms 
Energy Source 2 g/1 

K';HPO,i 7 g/I 

KH 2 POa 3 g/I 

MgSOa • 7H 2 0 0.5 g/I 

Na-Chratc • 3H : 0 0.5 g/l 

<NI1 4 ) 2 S0 4 I g/I 

"B"_ Medium (4) 
Low in phosphates-suitable for oxidative microorganisms 



Energy Source 
KiHPOd 
MgSO.i • 7II 2 0 

NaCI 
Iron 

Trace Elements Concentrate 

Trace Elements Concentrate 
EOT A 

ZnS0 4 * 7H 2 0 
CaCl 2 
MnCi 2 
FeSO* 

(NH (t ) rt Mo 7 0 2 4 * 4H 2 0 

CuS<V 

CoCI 2 



1-10 g/I 
I g/I 
0.3 g/I 
I g/I 
0,2 g/I 
Trace 
I - 10 mi/I 



5 g/1 
0.22 g/I 
0.55 g/l 
0-5 g/I 
0,5 g/I 
0.1 g/l 
0.16 g/I 
0.16 g/I 



V ogel and 8 onne r Medium (5) 

Nutrient Concentrate-self sterilizing. Dissolve the 
components below in 670, ml of water in order listed: 
MgS0 4 • 7H 2 0 I0g 
Citric Acid • H 2 0 lOOg 
K,HPO. • anhydrous 500g 
Na(NH<)HPO< * 4 H,0 175g 



Final medium. made by aseptically adding I ml of 
concentrate to 49 ml of a sterilized solution of the 
energy source in water. 

Final pH 7.4 to 7.6. For acid medium (pH 5 - 5.5) add 



m 



i 

i 
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tendency, translucency, and the relative ease of 
product recovery and purification. However, in 
many cases low product yield and poor economy 
make complex or natural media the preferred 
choice in industrial fermentations (9). 

The process of fermentation media 
formulation usually begins by developing a 
carefully defined formulation to determine the 
specific requirements. This phase is followed by a 
transition to a natural media in order to scale-up 
(he formulation to a commercially viable process. 
In the discussion to follow, it is assumed that the 
growth and product formation requirements have 
been determined in the laboratory on a defined 
medium, and it is now desired to formulate a 
media based upon natural ingredients. 



1.2. Components of Industrial 
Fermentation Media 

Fermentation nutrients can be classified as 
sources of carbon, nitrogen, inorganic com- 
poucnts, and vitamins according to their principal 
function in the medium. Carbohydrates arc 
referred 10 as carbon sources, although they also 
supply combined oxygen and hydrogen. Proteins 
and amino acids arc important nitrogen sources, 
although they also are sources of carbon, oxygen, 
hydrogen, and sulfur. The objective in formu- 
lating the medium is to blend-ingredients rich fa 
some nutrients and deficient in others'with 
materials possessing other composition; profiles to 
achieve the proper balance. 

1,2. L Carbon Sources 
1.2.1.1. Carbohydrates 

Carbohydrates are excellent sources of 
carbon, oxygen, hydrogen, and metabolic energy 
for many microorganisms. They are available as 
simple sugars or as sugar polymers such as 
starch, dextrins, cellulose, and hemiccliulose. 
Since biomass is typically 50<7o carbon on a dry 



weight basis, carbohydrates frequently are 
present in the media in concentrations higher 
than other nutrients and are used in the range of 
0.2-20970 

Although all carbohydrates have an 
empirical formula of (CH 2 0) ft , they are not 
equally available to microorganisms. In general 
terms availability may be ranked as hexoses') 
disacchar ides ^pentoses') polysaccharides. The 
yeast Saccharomyces cervisiae can only grow on 
some hexoses and disaccharides while the yeasi 
Candida utilis will grow on some hexoses, 
disaccharides, and pentoses. Neither strain will 
grow on polysaccharides such as starch, 
hemicellulose, and cellulose. These materials can 
be made available to the yeast only after the 
polymers are hydroiyzed to yield simple sugars 
using acid, base, or enzymatic catalysts. Other 
microorganisms such as Bacilfus subtillus and 
Trkhoderma reesei secrete extracellular 
hydrolytic enzymes into their environment. These 
enzymes are capable of depolymeming polysac- 
charides to form simple sugars. Still other 
microorganisms can grow well on a variety of 
carbohydrates, yet the yield of product may be 
strongly dependent on the source. Table 3 
demonstrates this situation for the production of 
a /{-lactam antibiotic by Cephalospohum 
aaenwniiun in which glucose favors cell growth, 
galactose maximizes antibiotic concentration, and 
sucrose optimizes antibiotic yield per cell(lO). It is 
therefore important to determine these 
nutritional characteristics before selecting a 
carbohydrate source for the cultivation of a 
specific species. 

Simple sugars are available as powders or 
syrups, provided in a variety of purities. Glucose 
and sucrose are used in. the greatest volumes by 
the fermentation industry. Glucose is generally 
derived from the hydrolysis of corn starch, 
although starch from other grains and cellulosic 
materials is sometimes used. Sucrose is most 
often purchased as molasses. Lactose from cheese 
whey and xylose from sulfite waste liquor are 
used in smaller amounts. 



• Table 3 

/3-Lactum Antibiotic Production by Cepiiaiosporium aer&monium on Different Carbohydrates (10) 



Carbon-Source 



Glucose 

Maltose 

Fructose 

Galaccose 

Sucrose 



Antibiotic 
Concentration 
/ig/ml 



330 
1130 
1250 
1650 
1040 



Cell 
Concentration 
mg/ml 



22.5 
21.8 
21.5 
19.1 
II.? 



Yield of Antibiotic 
f*g/mg of Cells 



36.9 
51.9 
58,1 
86.4 
87,4 
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Fcllaial6(k): (72) T"% '.^i:ly^/^ /'-''■':■ ,■ ' : 
Dr. POLYA Kfiimtfn, 39 Htf GYE irma,' -28:%; SERES Piter, 
26%; : NAOY Janos, 2$%; SZTAKAY GyulAnS, %5%; Debit- . - /'* 
cert, HIT /'V ': /v"-.; '. . 


Szabadalniiis: (73) . 

BIOGAL Gydgyszergydi, Debrecen, HU . " 



:7;;(54); ; ;/V' EUARAS G^fiS V-PENiqitLIN. eloalUtasara fermentAcios Oton 



I 



: : (57) KlVONAt ?\ 



* \ .{"•. A.taUlmany- t^igya ej&HKG- 6s V-penicillin elfiSlli-. 
V; ; . / .tdsdira fermentdcl6s titon valameiy Penicilllum. chryso- 
. g«num tdrzzsel 24-25 °C-6n F 0.7-1,3 JevegS/tf. fer- : 

v v '; ™«ntidc/percleveg6ztet€s rii^ . 

el6alMta5.4n41 a fenilecetsav, V-periicillin el64Mtdsan$J a ,. 
./ " ; v% fenoxdlecetsav koxicentraciojdt legaidbb' 0,05 t.% s a pH-t 
. ': anun6nium-s2uifat, ammoniuni-hidrijxid £s kdlitim- ' 
hldr^xid oldatpk adagolasaval 6,2-7,6, az oldott nitro-, 
gentartalmat legaJabb 20 mg/100 ml, a nedvcs sejttfmeg- 
■ tartaliriat naprafargoolaj, szahatoz otdat, e*s viz adagola- 

; . sa*val Icgfcljebb 53 tf.% ^rt^kcn tartjqk, ply mddon, hogy 
: a rendsEerbol 90 <5ras fermenWciri utan a ferment^ 5—10 
: tf.%4t 10-20 ords idSkozokben lejengedlk 6$ a folya- 
matot 160-240 6ran dtfolytatja'k: : ' . 
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\. A talalrriany tdrgya eljaras G- ds Vrpehicillin elSalil- . 
tdsdra Penidllium chrysogenum tdrzsak felfolyaknatos, 
sulfyesztett kulttiras tenyesztdsevei. 

Isjneretes, hogy a penicillin sully esztett kulturas eld- 
aliitasa volt az elso ipari antibiotikum gyartd biotechno^ 
logiai.folyamat, melynek biokdmial fbly am a tszabalyozd- 
s£t niegdjdottak. E foiyatnatszabalyozds Mriycge az, hogy 

' a tapanyagok oldatdt olyan Cltemben adagoljdk a tenye- 
szethez, hogy azzal az any agcser'efoly amatok intenzitasat 
a terrncltfs szempohtjabdl optimalis drtdken tartsdk. 

A 180 399 szdmu jniigynr szabadqffuil Icirds az anyng- : 
cscreszabitlybzott korszcru pcnicillln/crmcntdcids foJya- 

tnnt tipikuspdldajat mutatja be. ;^ 

E folyamatok gazdasdgi elSnyei a neni anyagcsere- 

szabalyzott fblyainatokhoz Viszonyitottan a kovet- 

kezdkbol adddnak: 



Hatdanyagterrrielesi sebessegek dsszehasbnUtd • ■ 
tabldzata 



Fermen- 1. pdlda 2; pelda 3; pdlda 4. pdlda $. pdlda 

tacids ido r — ■ : : 

kdz, (6ra) E/mi/dra E/ml/dra E/ml/6ra E/ml/6ra E/ml/dra; 
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— A hozamot donto mddon befoiyasojd represszlds, ds 
limitdcids jelensegck elmaratjnak, 

- A tdptalaj a sffllyesztett tenyesztes inditdsakor (be- 
) . oltasakor) relative fag; keyj$s tdpahyagot taitalinaz, 

. • ezdrt a tenydszet megfeleid oxigeriatvitelt biztosltd 

kevertetdsdhez" relative ke'yds 'energia (2-3 kW/rh 3 ) 
; '■ szilksdgcs. * ■ ' .. ■ 
: — A. tdpanyagpk adagoldsavaj ncmcsuk oz anyagcscre 
. . . intenzitasa, Jianeiti a ^ttmelo mikroorganizmijs 
/'■'." flxaporodasa is befolydsolhatd; elkertilhetd a tulzott 
viszkdzltdshoz az ojtigdnatvitel leromlasdhoz vezeto 
tulszaporpdas; biztdsfthatd* a legfobb pxlgdnd tvitelt 
; . iehetdvd tevg optimdlis pelJet-rridret. * , .*. ; .V : . . 

E folyamafoknak azbnban a nem anyagcsereszabdly- 
y .zgtt foryamatokhoz viszonyitottan van egy jelentas, 
. gazdasdgi hatranya; a relative rossz fermen tbr-kapacHas-' 
kihaszndlas, ami abbdl adddik, hogy a tapanyagok olda- 
tdt adagolni keil. Ahhoz, hogy az adagolt oldatok bele- 
. fdrjenek a fermen torba, mdula>naj a fermentld terfogata 
. . csak jdval kovesebb Ichct, itiint anicnnyit a fcrmcntor 
hasznos kapacitasa befogadui kepes lenne; mlntegy 65- 
70%-a annak. Igy a bioszintdzist vegzo mikroorganizmus- 
tomeg is kevesebb, csak a "fermentacld ve*gdn 6n el 
j a maximumcit, amikor a fermcntl^ terfogata a fermentor 

hasznos kapacltasa'ig ejrielkedik. . 
. . Eljaiasiink alapjat az a felisme'r6s kepezi, hogy arnehy- 
nyiben a fermentle t^rfogatat a fermentor hasznos 
kapacitasanak 90-95 %-6r61 inditjuk f majd a tapanyag- 
oldatok adagoldsa kdvetkezteben amikor a hasznos ter- 
fogat 100%-at el^rjfik, a ferment^ 5-10 tf.%-a*t feldol- 
gozdsra leengedjuk, majd az adagolast tovdbb folytatva 
a folyamatot tobbszar mcgismeteljOk, v^gul is egy folya- 
mutos fcrincntdcidJtoz hasqnld, kozcl dllandd dJlapotot 
^rhetUrtkel. 

Eljarasunk nerhcsak arra alkalmas, hogy az any agcsere- 
szabdlyzott fermentacidk tudajdonktfppen egyeden, de 
.. nagyon ldnyeges hibajat kikuszobolje, hanem arra is, 
bogy tovdbbi, a hozamot elonyosen bcfolydsold leliet<5- 
s^gge! szolgaijon. Ezzel zx cljardssal a fermcntjevck hatd- 
anyagtartaimdt la a taptalaj-kJhasznalds, a v6gtcni)ek- 
gaUas es a feldolgozds egyuttefen nidrlegclt optimum- 
6rteken le r het tartant. 

Eljerasunk 16nyegesebb elfinyeit (a fermenfor kapaci- 
tas jobb kihasznalasa, idfiegysfig olatt tdbb termek e]6- 
dllitasa) az aiabbi tabJazatban feltGntetett adatokkal 
szem!d!tetjuk. 
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A a fenti . 6ss * e S2 ett elonyokb61 addddan eBaxdsunkkal 
20 l ftf ferhientorlcapacifas felhaszhilasSval egy. hdnap 
alatt (720 munkadra) 81,7, illetve 91,3 kg nyers G-, 
illetve V-penicilhn-kdUurasd bioszlntetizdlhatd, szemben 
az azonos torzzsel €s azonos rendszerben ha^omanybs- 
modon anyagcscreszabdlyzott (fed batch) technoldgldval, 
26 magasabb fajlagos. anyngrclhaszndia*s rnellett eldrheto 
• -68,2 Illetve 76 f O kg erfekekkel. . 

A fenti tdblazatban az 1. 6s 2. p€ida*knak iriegfelelo* 
adatok, valaraint a leiras 1 , is 2. kiviteli peldai a 1 89 287 
^ szamd magyar szabadaimi lefrdsban foglalt szakaszos ; - 
JU fermenta'cids elj.a'rasnak felelnek meg, illetve. a iievezett 
eljSrdsreprodiikcids peldai. . v ;' 

Eljarastink kivitelezes^t a 3., 4. es 5. p^ld^kkal szem^ 



35 



40 



45 



"• ' . 1. pelda 

A BIOGAL Gydgyszcrgyar tulajdon^ban ldvo Jparj 
tenneMsre alkalma20tt URC M . jeizesa Fenicllllurri 
chrysogenum tdrzsbol (deponklasi szam 1 MNG-0023^ 
80 liter elofermentaadt k^szitettfink. Az eloferment^ 
cidt 630 liter alaptaptalajba oltpttuk^ rnelynek dsaze-'. 
teteie a kdvetkezd volt; 

(foldi) mogyordliazt 2,5 tf.% 

kukoricalekvdr 
(100% szdrazanyagtartalom) 
ndtriiimtioszulfdt 
kalciumkarbonat . 
napraforgdolaj 



1,0 tf.% 

o;06 tf.% 

0,78 tf.% 

50 naprarorgooiaj 0,28 tf.% 

A ibrmcntricids paramdtcrpk a kdvctkozflk voltaic 

felliaszndjt energia ,800 liter 
fermentle t^rfogatndl m^rve 
55 hdmerseklet 
belsd nyomas 
ieveg^ztetds 



2,6 kW/m 3 
25 °C. 
10 5 Pa 
■lNm 3 /lm 3 
f.ld/perc 



60 A fermenta*cidt 120 dran at futtattuk, Ezalatt ftssze- 
sen 10,9 tdmeg% sz^nforrdst adagoltunk a tenyeszethez, 
a szenforras 8 t.%-a napraforgdolaj, 92 t.%-a szahardz 
volt. 

A fcrmentacid 10 drds kortfban 0^6 t.% fenUecetsav 
65 oldatot adagoltuiik a fcnncntW5hcz T majd a fermentdcid 
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: -teljes lefutisa alatt folyamatos adagblassala fenilecetsav 
> konc^traciojdt 0,05-0,08 1% drtdkek koz'ott tartottuk. 
■'."-A pH ;«zabdjyzdsara a^nmdniumKulfdt, anvm6nivlmhld- 

roxid - es kiliumhidroxid oldatokat alkakiaztunk, tigy 
; adagoiva a fenti anyagokat, hogy a pH 6,2-"-r6,9;*z bldott 

niUogentartalom 0 r I05 ords korban 75-^20 mg/100 mJ 

6 r tdkc fc kozft t 1 .nia radjon , . A * 61 cl o 1 1 1 1 U rbgdij lurtnloni 
;;.raeghatdto2dsara; JfcADEfJOS ; Ot-264/1 • airjmbrila 6s 
. pH raerot aJkalmazturtk. A fenilecetsav ti^hataxozasa 

Hewlett Packard 1084 B magasnyorria£d folyaddk- 
' kromatogfdffal tBrtdnl {ChiOmatogrnphia Vol, 12* No, 
,.\6 June 1979(380-385).]- v** -/■ ■ '^c-^-v' - : 'V 
: ; " . A fentiekben jeUejnzett eljanis kivite!e,zd8dre atkalma- 

zbtt ferrhentor ieljes kapacitasa 1150. JUter, hasznos 

kapacitdsa 850 liter volt. ■;; * . ;.- v ''\<t\y- 
• Eljdrdsuhkkal a fehtiek szerint nyert adatok alapjdn 
/ szdmltva:. \r. ■•':<' t ' ■'•*•': * ' * ' 

v 1 m 3 teljes fementortdrfogatbah -V 1 . -." , j 

".. l'honapalatt * .' '' - ** * ' 

. • 68,2 kg G-penlcliiln4t-s6 volt bios7^ntetizdHiat6; \'V 
A penicUliiitartalom jneghatarozasa Hewlett Packard 
.1084 B ^agashyomdsO : folyadekkronjatpgrafi*al tortdrit. ' 
.1 ,A kinyert texmelcha^anyagtaj^lrriat PS^S^ (HPLC). 
. Op.: 212-^215 °C (bomlik). . \ , . \ / ..'v 
..l,kg penicillin bibszintetizdldsdhoz.' . ,*.-/•■ ' *" 

7,99kg szahar6zt, . : , . - : ' 

'.. .0,95 kg ammdnlumszulfatot,/ v. IV;-' '" 
.... 0,47kg fenilecetsavat, . ■> :;. ' ' 

0,73 kg kukoricalekvdit (i00%), ... " r . • . 
../■ 1,83kg Crdl(5)mogy6iqinsztet' : ' ; ; ' . . . 
haszndltunk fel. .-. ! -y v - '". ' ■ 



/ A BIOGAL Gydgyszergydr tulajdondban Idvp ipari ter- 
melesrc alkalmazott URC M jejzdsu' Penicillinrti chryso- 
genum tQrzsbSl (depohdfdsi szdm: MNG-00 237) 80 liter 
el6Terrhentaci6t kdszite'ttunk. Az elofermentdcio't 630 
liter alqptdptalajba oltottuk, ""jrielynek 5.sazet^tele a 
k5yetke£6 volt: 

. (foldi) mogybrdliszt t • . 2,5 t.% ' 

; kukoricalekvar'. \. \ . ,\ , 

(100^ szaxazanyagtartalomra) 1,0.1%* *• 
. ndtri'umtioszulfdt . 0,061% - . 

kalciumkarboridt 0,78 1% 

fenoxiecetsav . : . " . 0,5619^ '* 

A fermentdci6s paranidterek a k6v«tkezok vbltak: . 
. felhaszrtdlt cncrgla 800 liter 
fermeritld terfbgatndl m^rve 
horrierseklet 
bels6nyomas 
leyegSztctds 

A fermentacfcSt 120 6rdn dt futtattuk. Ezaiatt osszesen 
10,5 tdmeg% szenforrast adagoltunk a tenyeszethez, 
a sz^nforras 7 t.%-a nopraforgdolaj, 93 t.%-a szahardz 
volt. 

A fermentdcio 56 6ras korat6l a fermejitacib teljes 
lefutasa alatt folyamatosan fenoxiecetsav oldatot adagol- 
tunk. Az adagoldst olyan fltemben vdgeztuk, hogy a 
fenoxiecetsav koncentracioja 0,20-0,05 t.% ertekek 
kftzott maradjon, A pH szabalyzdsdra amm6niumszulfdt, 



2,6 kW/m 3 
25 °C 
10 s Pa 

1 Nm 3 /1 m 3 f:le/perc 



10 



15 



.20 



amm6nlamhidioxid es kdliumhldroxid oldatokat aikaj- 
maztunk, Ugy adagoiva a fenti anyagokat, hogy a pH 
6,2-6^, az oldott nitrogentartalom 0—105 drds kprban 
75-20 mg/100 ml ertekek kozott mafadjon. . ■ 

A fentiekben jellerrizett eljdrdsklvitelezda^re alkalma*. 
zott fcrmcntor teljes kapacitdasi 1150 liter, hasznos . 
kapacltdsa 85.0 liter voft. •. ./.'• 

Eljdrdsunkkal a fentiek szerint nyert adatok alapjdn 
szdmitva: •'"< . . .: >.'**./* ■ 

1 m 3 teljes fennenfortSrfogatban . 

Ihonapnlatt 

76,0 kg V-pcnlcillin-K-sd volt blbszintctizdlhat6/ 

A kinyert terxnelc hat6anyagtartalma (HPLC): 99>1 %. 
[tt"gf = + 220° (c = 0,2 vfzben). 
1 kg penicillin bioszirttetizdlasdhbz: . 
. 6i90kg szahaidzt; . 

0,82 kg ajruh^niurnszulfdtot, 

0,63 kg fenbxiecetsavat, 

0,65 kg kukoricalekvdrt (100%), 

1,64 kg (ffcldi) lnbgyordiisztct 
haszndltunk fel. 



25 



■' . 3 r pelda . 

A BiOGAL 'Gydgyszcrgyax.tulajdonSban leVo ipari ter- 
. melesfe alkajmazott URC M jelzesd Peiiiclllium chryso- 
genum torzsbol (depondldsi szahi: MNG-00237) 80 liter 
30 clflfermentaciot kdszitetttUik. Az el6fennentd.ci6t 720 
■* liter alaptdptalajba oltottuk, - mclynek osszetdtele a 
kovetkezo volt: ■ • . . ^ 

(fotdO mogyor6lis-/.t . . J,0 t.% 

kukoricalckvdr 
35 (100% szdrazaiiyagtartalomra) 2,5 t.% .. 
ndtriumtioszulfdt ■ 0,175 1.% 

kalclumkarbondt 0 t 68 1.% . 

. napraforgdolaj 0,25 t.% 

40 A fennentacios paraindterek a kovetkez^k voltak: 
felhasznalt energia 800 liter 
fermentld Wrfogatndl merve 
homdrsdklet 
belso nyomds 
leveg6ztetes 



45 



2,6 kW/m 3 
25 °C 
10* Pa 

1 Nra 3 /1 m 3 Md/perc 



50 



55 



60 



65 



A fenncntdci6 10 ords koniban 0,06 1% fenilecetsav 
oldatot adagoltunk a fernientlehez, majd a fennentdci6 
teljes lefutdsa alatt folyamatos adagoldssal a fenflecetsav- 
koncentraci6t 0,05-0,08 t% Ertekek kozOtt tartottuk. 
A pH szabdlyzdsdra ammonitimszulfdt, ainmonlumhid- 
roxid 6s kaliujnhidroxid oldatokat aikajjnaztunk, dgy 
adagoiva a fenti anyagokat, hogy a pH 6,2-7,0 ortdken 
legyen, ugyanakkor az oldott nitrogdntartalom minimum 
20 mg/100 ml ertdket drjen el. Szenforrdsk^nt a tenyd- 
szethez 50 t.%-os szahardz oldatot ds napraforgdolajat 
adagoltunk. A napraforgooiaj adagolasa olyan vtemben 
tortent, hogy a tenydszet terfogata a levegoztetds ndi- 
kUIi tdrfogatot mintcgy 15-25 %-kol haiadja meg. A 
szahardz es napraforgdolaj egyuttes adagoldsi Oternet 
tigy Yalasztottuk meg, hogy a ferrhentacio alatt a nedves 
sejttdrfogat (PCV) drtdk 38-44 t% kozGtt legyen. 

A nedves sejttdrfogat merdsdre JANETZKY T-32 
tipusd centrifugnt alknlmaztunk (g : 500). 
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: .A rendszeriae>; sterii vizet is adagoltunk olyari flteni- 
; ben, hogy a fcnncntld aktivitdsa he haladja meg a Fel- 
dolgozds szehipontjdbdl mar riem eldhyos 25 pOO E/mi 
ertdket ■ -.Vy," •*';■••*'.■- '..■,/■'■*•-■•■■'. '- ■v"'-'-.-:. -i- 

Amikor a . fenhentld ' terfogati elerte a 8Sbiitert, a 
rendszerbol 5D liter fermentleVct leeresztettiink. Ezt a 
fplyflmatot a fcrmcntacid oltdsdtoTkczdodocn 200 drdn 
■ keresztui foty.taUnk. . .v . ''.*■/. V ■ a' *'* ; 

A fentlekben jelleirizett eljards kivjteiezesdie alkaj- 
mazott ferineritor teljes fcapacirisa 1150 liter, hasznos 
kapacit&a 850 liter -vol t, . : k 

Eljdrdsunkfcal a fentiek sz'erint jiyert adatok alapjdn 
: . szdmltva: j.*,. r /-* v' : . / -\_ . ..*■. 

* 1 m? teljes iermeritortfrfbgatbdn . ;' : . ; ; V 
. l.hdhap alatt • m y ..... 

81 i7 kg G-peiiicillin-K-s6 volt blosziiUctizalhatd. 

A kihyert terihdk hatdanyagtartalma (HPLC); 99,2%. 
/ Op.: 214-216 °C (bomlik).- 
1 kg penicillin btoszintctizdldsjhoz . 

5,43 kg ezahardzt, : V 

0,35 kg ahinidruumszulfktot, 
, 0,51kg feniieeetsavat, .\ '-'i ;\ 

1,02 kg kukoricalekvajt (1 OP %), ; . . : 
0i42kg (foldi) mogyordlisztet , . V. v \ 
h'aszrialtunk fel. ' . ./ *. 

* 'V v.// *.• ' .4. pelda / !.'•*/'..* ..-7 " 

ABIOGALGydgyszergyar tulajdonabaix ldvo ipariter- 
ineldsre alkalmazott URC M jeizdsu* PenicOliurn chiyso 
genum. toizsbdl (depondldsi szAm: MNG-00237) 80 liter 
elSfermentdciot kekzitctturik. Az c loTcrinciitd did t 720 
liter aiaptdptaJajba oltottuk, mejynek 6sszet£tele a kGvet- 
kezo vblt; ■ • ■ ' 

(fcHdi) mogyordliszt 1,0 t.% ; 

kukoricalekvdr . . ' . 

(lCK)%fl2ira2anyagtaxtalomra) 2,5 t.%" ; ' . 

natriumtlos2u]ffit '■ •[ 0,175 t.% 

kalbiiimkarbondt <•" dfig tfy ■ 

naprpforgooiaj* ,0,25 t.% 

fenoxiecetsav . 0,56 t.%. 



hatadja meg. A szahardz is napraforgdolaj egyuttes 
adagoldsi Otcmdt ugy vdlas^tottuk .m6g;*hbgy i Krmen- 
tdcld alatt a nedveS sejttdrfogat (PCV) dttdk 38r-44 tf.9& 
''■ ' -kOzfitt legyea. . J * *• ^ ..*..■ ^ V I )r . ( 

5 ' A rendszerhez steril vizet is adagoltunk olyaii>atenir 
beri, hbgy a ferrhentJ6 aktivita^a ne haladja jneg a fel- *. 
dolgozds azcmpontjdbdl mdr iioni eldny^a 25 000 E/ml . 
v. 6rt^ket. ,■ 

Amikor a fermentltf tdrfogata eWrte a »5({ iitext, a 
; 10 rendszerbol 50 Uter feuneutlevet leeresztett&jpk.. fizt a ; 

folyamatot a ferrnentdcid oitasa*tdl kezd5d6en 200 draii 
.. keresztul folytattuk. . V .- * 

A fentiekben . jellemzett eljaris kivitelezes6re allcai* 
mazott fermentor teljes kapacltdsa 1150 liter; hasznos . 
. kopacitdsa 850 liter volt. 

Eljirasiiiikkol a fentiek szerint nyert adatok alapjdn 
szdmitva: - 

1 m 3 teljes fermentprt^rfogatban " ' ' 

20 lhdnap alatt : > : 

• 89>2 kg V-pciifuillln-K-sd volt bioEzlritetiz^Hiatd. .^"X. 
A kinyert ter n >elc Uatdanyagtartalma (HPLC): 99,0%.'; " 
torj^ - 219° (c = 0,2 vizben). - \ • . ■ i . : 

1 kg penicillin bioszintetizald'salioz = ?\ ■ 
2 5 5^5 kg szaharozti , . * . 

.p^Skg amrridniurnszuifdtclt, . ^ 

.0»70kg fenoxiecetsavat, ■ ..- , 

0,94 kg kukoricalekvdrt (100%), V : 

.0,38 kg (CBJdQ mogyordlisztet . - /X. 

30 haszndltunk fel. : '■. : t *; .;^ -. 



. A ferrnentacios param^terek a kOvetkezkk voltak: 

felhasznilt energia BOO liter 

ferments t^rfogatnal n^rye 2 t 6kW/in 3 
. hom6rs£klet . 25 °C 

belsonyomas 10 s Pa 

; leveg6ztetfs i Nm 3 /1 m 3 fid/perc 

A fermentacio 60 dras kordtdl a fermehtacid teljes 
lefutasa alatt folyamatosan fenoxiecetsav oidatot adagol- 
tunk. Az ndagoldst olyan tltemben vegezttik, hogy a 
fenoxiecetsav koncentrdcidja 0,20-0,05 t.% drt£kck 
kozott maradjon. A pH szabdlyzdsdra amindniumszulfdt, 
ammdniumhidroxid 6s kdl^mhidroxid oldatokat alkal- 
maztunk, ugy adagolva a fentj anyagokat, hogy a p H 
6,2—7^ 6rt6keken legyen, ugyanakkor az oldott nitro- 
gen tartajom minimum 2Q mg/]00 ml drtdket drjen cl. 
SzfSnforrdskent a tcnyeWthez 50 t.%-os szq h a rdzol da tot 
es napraforgdoiajat adagoltunk. A napraforgo'oJaj adago- 
lasa oiyan uteraben tcJrt6nt, hogy a tenyeszet teifogata 
a leveg6ztetes n^lkOli tejfogatot mintegy 15-25 %-kal 



A BiOGA L Gydgys?.crgyilr tulajdondbah IeV6 fpad ter- 
35 Jml^sre alkalmazott URC.M jelzdstl PenicJlliuih. chryso- 
genum torzsboi (depondlasi szdm: MNG-00237) 80 litel. \ 
eloferrnentacidt kfiszltetttlnk. Az eiofermentdcidt 720 v 
. liter . alaptdptaiajba oltottuk> melynek osszettftele a / 
kovetkez6 volt:. . ^ . : V 

40 (foldi) mogyordliszt 1,0 %,% 

kukoricalekydr . ... 

(100%szdrazai)yagtartaiomra) 2,5 t% * ' .r 

ndtriumtioszulfdt . 1,175 1.% ■ [ 

kdlciumkarboxidt . 0,68 t.% \ v* * 

45 napraforgdolaj ; 0,25 1.% : 

fenoxiecetsav . 0,56 1.% 



50 



A fennentacids param6terek a kovetkezdk voltak: 
felhasznalt energia 800 liter 
fermentld t6rfogatndl mcW 2,6 kW/m 9 
h5m6rseklet 25 °C 

belso nyomas 10 5 Pa 

levegSztetea 1 Nin 3 /I m 3 f.W/perc 

55 A fermcntdcld 60 drds kordtdl a fermentdcid teljes 
lefutasa alatt folyamatosan fenoxiecetsav oidatot adagol- 
tunk. Az adagolast oiyan tttemben vegeztQk, hogy a 
fenoxiecetsav koncentracidja 0,20-0,05 t.% 6rt£k kd- 

6Q zdtt mnradjon. A pH szabdiyozdedra artimdniumszuifdt 
e*s ainnidnlumlildroxld oldatokat nlkalmaztunk, irgy. 
adagoiva a fenti anyagokat, hogy a pH 6,2-7,0 drtdken 
legyen, ugyanakkor az oldott nitrogen tartalom minimuni 
20 mg/100 ml ertdket eijen el. Szenfouaskdnt a tenyd- 

65 szethez 50 t.%-os szahardzoldatot 6s napraforgdoiajat 
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. . adagoltunk, A .napraforg6olaj adagolasb dlyan Otenibeii 
t8rte*nt, hogy a teny&zet tdrfogata a IcVcgosctcWs neM- 

; kO!I tdrfogatot. iiiintegy 15-25%-kal liaiadja ' meg. A 
szahar6z.e> napraforgdolaj .egyutt.es adagotesi Oteme*t 

• tlgy valasztottuk meg, hogy'a fennentacid'alatt a nedves 
• : '^ej tt^rfbgat (PCV) e>t&c t% kozdtt legyen. 

A tendszerhez steril vlzet is adagoltunk olyan titcm- 

- ,beri, hogy . a fernientte aktivitfsa ne- haladja j»eg a'fel- 
. tfolgozas szeni|idntjdb6I max nejm elo'nyos 25 000 E/ml 

drt^et;-v\.,:-. ; \ (t _ .; A; • • . . , •/ 

^Amifcor a ierniexitte tSrfogata .elerte a 850 Utert, a 
lehdszerbol 50/ liter fermentlevet Ieeresztettunk. Ezt a 
muveletet a fermentacjd "oltasatoi kezdtfdoen 200 <5ran 

• kereszttil .foiytattuk. . 

... A ^ntickben jcllemzctt cljtfras kivltclozdsdre alkal- 
mazoli ferment©; icljcs kapacititea 1150 liter, hasznos 
Jcapacita5a;850 liter volt. \ . . . , / . 

Eljar&unkkal a fentiek szerint nyert adatok alabjaii 
: 5zaniitva: v v '/;."'}'.'■ . 
. . ; . J jt? . tejjesfcrnientortdrfogatbat) ,. 
l.hdnap alatt. - . 

- . 91,3 kg V : peni<siIlin-K-s6 vo[t bioszJntctizdlhatoV * 

r ^i nyert termik i^aWanyagtartaima (HPLC): 99,1%. 
.[aj^ s 220° (c - 0,2 vfzben). \ ' ; . . 

. l'fcgpeiutilifrbi^^ > .*■: 



5,48 kg ezhharozt, , ' . ! 

0,41 kg ammdniumsziijrutot, 
0,67 kg fenoxiccctsnvat,. 
0,92 kg kukoricalekvdrt (100%), 
■ 5 0^7 kg (fBldi) jmogyorolisztet 
haszniltunk fel. 

SZABADALMI JGfiNYPONT . 

10 EljiSrfs O- <fc V^penicllin eloaflltasara . fermentf elds* 
ilton valamely Fenicillium chrysogenajti fajhoz tartoztf ' 
tfirzzsel, elonyosen Penicillium chrysogenum IIRC U 
(de^onaJasi szaiti: MNG-00237) jelz&G torzzsel 24-^ 
25 C-on, 0,7-1,3 tf. Ieveg6/tf. femientleVperc levegoz-! 
tctds mcflctt, miknzben C-pcnic|||l« olflullitdsdnrt! a? 
rcnUceclsnv, V-pciiieJUln eloa'lJIWsdridl a fenoxiecetsav 
koncentrScidjat legatfbb 0,05 t.%, a pH-t ammonium-' 
szulildt, ainm6nium-hidxoxid 6s killum-hidroxid oldatok 
20 adagoldsaval 6,2-7,0, az pldott nitrogen taxtaimat leg-* 
alabb 20 mg/lOOm!, a iiedvcs scjttomcg tartolmat napxo-[ 
forg6olaj, rahardz oldat £s viz adagoldsdval legfeljebb: 
53 t.% erteksn tar^uk, aztal fellemezve, hogy a rend- 
t szerbol 90 oras fermentacld utdn a fermentle" 5-101 1.%- 
25 at 10-20 dras iddkOzOkben leengedjOk e's a folyamatot 
160-240 6rdn & t folytatjuk. • 
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Re.; US Patent Application No. 09/982,474 (Hungarian Patent No. 195540) 
in the name of DSM N.V. 



Dear Sirs, 



This is to revert to your fax message of 1 3, May 2003. 

Please find below the components of the fermentation media as mentioned in the 
examples: 



Example 1 : 
Peanut flour 

Corn steep liquor (100% dry material content) 
Sodium thiosulphate 
calcium carbonate 
sunflower oil 



Example 2: 
Peanut flour 

Corn steep liquor (100% dry material content) 
Sodium thiosulphate 
calcium carbonate 
phenoxyacetic acid 
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Please be advised that Example 1, most probably by mistake, lists phenylacetic acid 
instead of the phenoxyacetic. 

Should you wish to obtain additional information, please do not hesitate to contact us. 

Very truly yours, 




Ad3m Szentp6teri, Jr. 
Managing Partner 
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